Characterization of a conformationally sensitive murine monoclonal antibody directed to the metal ion-dependent adhesion site face of integrin CD11b.
Integrin binding to physiologic ligands requires divalent cations and an inside-out-driven switch of the integrin to a high-affinity state. Divalent cations at the metal ion-dependent adhesion site (MIDAS) face of the alpha subunit-derived A domain provide a direct bridge between ligands and the integrin, and it has been proposed that activation dependency is caused by reorientation of the surrounding residues relative to the metal ion, forming an optimal binding interface. To gain more insight into the functional significance of the protein movements on the MIDAS face, we raised and characterized a murine mAb 107 directed against the MIDAS face of the A domain from integrin CD11b. We find that mAb 107 behaves as a ligand mimic. It binds in a divalent-cation-dependent manner to solvent-exposed residues on the MIDAS face of CD11b, blocks interaction of 11bA or the holoreceptor with ligands, and inhibits spreading and phagocytosis by human neutrophils. However, in contrast to physiologic ligands, mAb 107 preferentially binds to the inactive low-affinity form of the integrin, suggesting that its antagonistic effects are exerted in part by stabilizing the receptor in the low-affinity state. These data support a functional relevance of the protein movements on the MIDAS face and suggest that stabilizing the A domain in the low-affinity state may have therapeutic benefit.